Abstract.
In a one-page note, Hermite [1] published the following efficient method for representing a given prime p = 1 (mod 4) as a sum of squares (see Lehmer [2] ):
(i) Find the solution x0 of x2 = -1 (mod p), where 0 < x0 < p/2. (ii) Expand x0/p into a simple continued fraction to the point where the denominators of its convergents A'JB'n satisfy the inequality B'k+l < y/p < B'k+2. Then
This method, which was the best method known for computing a and b (see Shanks [5] ), appeared simultaneously with a paper of Serret [4] on the same subject. Hermite's method, however, is superior, in that it contains a criterion for ending the algorithm at the right place, while Serret's does not.
It is the purpose of this note to point out that the calculation of the convergents in (ii) can be dispensed with, since the values needed for the representation are already at hand in the continued fraction expansion itself. Thus, the shortened algorithm is:
(i) The same.
(ii) Carry out the Euclidean algorithm on p/x0 (not x0/p), producing the sequence of remainders Ru R2, • ■ • , to the point where Rk is first less than y/p. Then
Proof. Assume Rx > I. Since 0 < x0 < p/2 andp | (x2Q + 1), then, from Perron [3] , the following properties hold:
(1) The continued fraction expansion of p/x0 has an even number of partial quotients and is palindromic, i.e., where Un is the nth Fibonacci number, provides such a representation for Fibonacci primes in terms of the Fibonacci numbers themselves.
